Central sensitization as a result of surgical pain: investigation of the pre-emptive value of pethidine for ovariohysterectomy in the rat.
The development of central hypersensitivity as a result of a routine surgical procedure, midline ovariohysterectomy, was investigated in rats using the paw pressure test (PPT) and tail-flick latency (TFL) tests of spinal reflex activity. In addition, the modulating effect of pre-emptive versus post-operative administration of pethidine (a short-acting pure mu-opioid agonist) on the development of central hypersensitivity was studied. Initial experiments indicated that pethidine (15 mg/kg, i.m.) gave sub-maximal increases in thresholds for 60 min, and also that the administration of an anaesthetic did not unduly prolong the action of pethidine. Subsequently, 24 female Wistar rats were allocated to 1 of 4 treatment protocols: (1) anaesthesia without analgesics; (2) anaesthesia and surgery (midline ovariohysterectomy) without analgesics; (3) anaesthesia and surgery with pre-operative administration of pethidine; (4) anaesthesia and surgery with post-operative administration of pethidine. Thirty-five minutes after the end of anaesthesia thermal and mechanical nociceptive thresholds were measured at stepwise increasing intervals for 480 min. Changes were expressed as percentage changes from baseline (PPT) or deviation from expected values (TFL). Area under the threshold versus time response curves (AUCs) were also calculated for the following time sectors: 30-90, 90-150, 150-270, 270-390 and 390-510 min post-anaesthetic. Results of the TFL testing did not indicate the development of any significant hyperalgesia in any groups, but the results of the PPT did. In the time sectors 150-270 and 270-390 min post-anaesthetic, the AUCs in rats subjected to anaesthesia and surgery with either post-operative administration of pethidine or surgery with no analgesic drug administration, were significantly lower than the AUCs in rats given analgesics pre-operatively or those subjected to general anaesthesia alone (P < 0.01), Mann-Whitney). In summary, it appears that pethidine, in this protocol, prevented the development of surgically induced hyperalgesia when it was given pre-emptively.